For glucaric acid production in rich medium, cultures were grown in 250 mL baffled shake 124 flasks containing 50 mL LB medium supplemented with 10 g/L D-glucose and 10 g/L L-125 arabinose, 10 g/L glycerol, or 10 g/L D-xylose. Cultures were induced at inoculation with 0. 1  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 various carbon sources confirmed that the ∆pgi ∆zwf mutant does not grow on glucose but 163 retains the ability to utilize other carbon sources ( Supplementary Figures 1 and 2) . Cell growth was compared for strains M2 and M4, a ∆pgi ∆zwf mutant in rich medium 166 supplemented with various carbon sources ( Figure 2 ). Maximum specific growth rates for each 167 combination of strain and carbon supplement were also calculated (Table II) . As expected, 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44 engineering is necessary to shift the cell's preference towards alternative carbon sources. In this 248 work, we characterized the carbon source preference of a ∆pgi ∆zwf mutant and explored its 249 ability to improve the yield of D-glucaric acid on D-glucose.
250
As expected, deletion of pgi and zwf eliminates the cell's ability to consume D-glucose for 251 biomass formation. Catabolite repression is eliminated in this strain as well, as the ∆pgi ∆zwf 252 mutant is able to consume L-arabinose, glycerol, and D-xylose in the presence of D-glucose.
253
Because glucose-mediated catabolite repression occurs when glucose transport into the cell is 254 high, we believe that intracellular buildup of glucose-6-phosphate in the ∆pgi ∆zwf mutant leads 255 to significantly reduced glucose transport, alleviating catabolite repression. Interestingly,
256
introduction of the D-glucaric acid pathway, which should draw down intracellular glucose-6-257 phosphate pools, does not appear to affect the uptake of alternative carbon sources in the 258 presence of D-glucose. We speculate that glucose influx in the presence of INO1 is not high 259 enough to significantly reduce the levels of phosphorylated EIIA Glc to result in activation of 260 
Conclusions

265
In this work, we investigate the behavior of a ∆pgi ∆zwf mutant and its ability to utilize 266 alternative carbon sources for cell growth while reserving D-glucose for product formation. This 267 strain was able to consume L-arabinose, glycerol, and D-xylose even in the presence of D-268 glucose, and yields of D-glucaric acid on D-glucose were increased 9-to 18-fold in the ∆pgi 269 ∆zwf strain. Additionally, product titers were also increased, as the initial D-glucaric acid 270 pathway enzyme was no longer in competition with glycolytic enzymes for glucose-6-phosphate.
271
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For glucaric acid production from xylose, cultures were grown in 250 mL baffled shake flasks containing a modified MOPS-buffered medium with 10 g/L D-xylose, 6 g/L NH 4 Cl, 2 g/L K 2 HPO 4 , 2 mM MgSO 4 , 0.1 mM CaCl 2 , 40 mM MOPS, 4 mM tricine, 50 mM NaCl, 100 mM Bis-Tris, 134 µM EDTA, 31 µM FeCl 3 , 6.2 µM ZnCl 3 , 0.76 µM CuCl 2 , 0.42 µM CoCl 2 , 1.62 µM H 3 BO 3 , 0.081 µM MnCl 2 , carbenicillin (100 µg/mL), and kanamycin (30 µg/ml). Seed cultures were started using a 1:100 dilution from LB and were grown at 30°C for 24 hours in modified MOPS. Working cultures were inoculated to an OD 600 of 0.02 and induced at inoculation with 0.05 mM IPTG. Cultures were incubated at 30°C, 250 rpm, and 80% relative humidity for 120 hours. Samples were taken periodically, centrifuged to remove cell debris, and the supernatants analyzed for metabolite concentrations by HPLC.
For growth measurements of M2 and M4, cultures were grown in M9 minimal medium supplemented with 4 g/L of the indicated carbon source (D-glucose, D-xylose, or L-arabinose).
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